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(^j Aj 'iA' * f>^fc IS divided in a radial direction 
intrt v itif"A And an outer area each having 

lr»-m.^^ *<»»at or concentric tracks each hav- 

ing i- i ^ •♦vr t^ has an address area, an audio 
s*ofVi ' a?oa and. a video signal recording 
afoa A tKTit of audio signal and a specific 

unt V. > * v*vr\al are divided into a plurality of 
aoOt t 4 . » a plurality of video blocks, respec- 
tive.**, ( A ' ' tru- audio blocks and the video blocks 



are separated into a first group and a second group. 
The audio blocks and video blocks in the first group 
are respectively recorded into the audio signal re- 
cording area and the video signal recording area in a 
sector in the inner area, and the audio blocks and 
video blocks in the second group are respectively 
recorded into the audio signal recording area and 
the video signal recording area in a sector in the 
outer area. 
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\ 1 EPH 

BACKGROUND OF THE INVENTION = . , 

1 . Field of Jhe Invention . , 

The present. invention relates .to an optical. disk 
for recording, therein video sjgnal and audio signal, 
and an optical recording, and reproducing appara- 
tus for. recording and reproducing video and- audio 
signals onto and fronn the^optrcal disk. . 

2. Description of the Prior Art • 

Recently, the optical disk is noticed as an 
information , recording nnediunn of large storage ca- 
pacity and fast access speed. Known optical disk 
recording methods include a, constant linear ve- 
locity (CLV) method in which the rotating speed of 
a djsk is varied in inverse proportion to the track 
radius so that the linear velocity of .the track, may 
be constant anywhere on the disk, a constant an- 
gular velocity (CAV). method in which the disk is 
rotated at a constant angular velocity, a modified 
CLV (MCLV) method, and a modified CAV (MGAV) 
method. The MCAV method ts 3= recording method 
in which the rotating speed of the disk is kept 
constant, the recording area is divided into plural 
regions called zones in the radial direction of the 
disk, and the clock frequency, for recording is* var- 
ied zone by. zone -so as. to- be higher as going 
closer to the outer circumference so that the re- 
cording mark length becomes almost the same at 
the outer side and at ttie inner side. In the MCAV 
method, -. since the rotating , speed of the disk is 
constant,rthe control, of rotation of the spindle mo- 
tor for rotating the disk is easy, and the sector 
position can be- specified radially from the center of 
the disk, so that it is excellent in random access 
performance. Moreover, since the recording mark 
length is the same at the inner side and at the 
outer side, the recording capacity can be in-: 
creased, which improves the defect of shortage of 
storage capacity in the CAV method. . - 

In the audio-video field, on the other hand, by- 
making use of the excellent random access perfor-, 
mance, the optical disk has been ^applied iri an 
editing machine, capable of easily post-scoring or 
pre-scoring only audio signal or video signal, or 
only a. specific channel among plural channels. ■ 

In the MCAV method, however, since the linear 
velocity is faster and the recording frequency is 
higher at the outer side as compared with the inner- 
side., the jitter is worsened at: the outer side as 
compared with the inner side^.thereby resulting In a 
difference in the recording and reproducing char- 
acteristic. 
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SUMMARY OF THE INVENTION 

It Isc hence a primary object of the invention to 
present an optical disk, an optical recording meth- 
5 od. an optical recording apparatus, an optical -re- 
producing apparatus, and an optical recording and 
reproducing apparatus capable of 'recording and 
reproducing audio signal and video signal without 
being influenced by the difference* in recording and 
10 reproducing: characteristic at the dinner:. side and 
outer -side in the MGAV method, and' capable of 
post-scoring and pre-scoring only necessary audio 
signal or video signal in program editing,, in a 
simple constitution.. ' . . . .. .. 

75 ' To achieve the above object, an :optical disk of 
the invention: has opposite sides at >teast one of 
which is- divided iin a radial direction -into an inner 
area closer to a: center of ^the disk and " sn - outer 
area closer to an outer circumference of the disk. 
20 each-of :the inner and outer areas having formed 
therein spiral or concentric tracks- each. .having at 
least one -sector which has an address area "having 
recorded therein address information identifying the 
sector; an audio signal recording area for recording 
25 therein an audio signal and a video signal record- 
ing area for recording therein a video signal. 

A method of the invention -for recording audio 
and video, signals on-- such an optical disk com- 
prises- the steps of: -rotating the optical disk sub- 
30 stantialiy at a constant angular velocity; dividing a 
specific unit of audio signal into a plurality of audio 
blocks' and a specific* unit of video signal into a 
plurality of video blocks, respectively; separating 
the plurality of audio blocks into a fii^st- group of 
35 audio blocks and a second group of audio blocks 
and the plurality of video blocks into' a first ^roup of 
video blocks and a second group of videoiblocks; 
and recording with a light beam apf)lied to the 
optical disk the first group of audio blocks and the- 
40 first.-group of video' blocks ' respectively irito' the 
audio signal recording area and the video srgnat- 
recording.%area. in at< least -one ^' sector in^- the ah ner 
area^ and tlie :Second group of audio blocks 'and the 
second ;group'of video bIdtSks respe'ctively-intO' the ' 
45 audio signal recording arda- and the vid^^'sigriar 
recording area in at least one sector in - the -outer 
area: The inner area ' of the optical disk ' 'm^y be • 
divided ^in^a radial direction from an ^ inhermdst ' 
circumference to an outermost circumference" of ■ 
50. the inner area into a plurality of zones, and the - 
outer area of the optical disk is divided in a radial ^ 
direction from an outermost circumference to an 
innermost circumference of the outer' area into a 
plurality of zones. The frequency- of the recording 
55 clock signal may be varied zone by ^ zone to in-" 
crease in the direction of the sequential order of - 
the zones in each of the inner and' outer areas. 
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An optical recording appfifratus" of the- invention 
for recording video signals and audio signals on 
the above-described optical disk comprises: disk 
drive means for rotating the optical, disk tat a con- 
stant angular velocity; a first optical head for acces- 5 
sing a sector in the inner area of the optical disk 
with a converged light to record a signal applied 
thereto onto the, accessed sector; a second optical 
head for accessing a sector in the outer area of the 
optical disk with : a converged light to .record, a io 
signal " applied thereto onto the accessed sector; 
audio signal encoding means for encoding .a sper 
cific unit of an iRput*audio signal to obtain a coded 
audio data; video signal encoding means for . en- 
coding a. specific unit of. an input video signal to 75 
obtain a coded-^ video data; data distributirig means 

~tor~dtstritjqtrn g eacl ' t of th e -coded-aud to^-^ta^and- 

the coded video data-to a first group of, video data 
and audio data and a second group of audio data 
and video data at a specific distributtion ratio; a first 20 
modulating an recording means for modulating the 
first, group of audio data and video data to obtain a 
first group of modulated audio data and- modulated 
video data, and for applying the . first group of 
modulated audio- data: and modulated video data to 25 
the first optical head to record the modulated audio 
data ;,.and the modulated -video data' in the first 
group into the audio signal recording area -and the. 
video signal recording area, respectively in a sector 
in the inner area of the optical disk; and a second 30 
modulating and recording means for modulating 
the second group of audio data and vtdeovdata to 
obtain a second group of modulated audio jdata. 
and modulated vijdeo data, and for applying the 
second group of modulated audio data and .modu- 35 
lated. video data to the second optica] head to 
record the, modulated audio data and the modu- 
lated video . data in the. second group into, the audio- 
signal recording area and the video sigr^al recordr 
ing areai respectively: in >a senctorjn the outer;area 40 
of the optical disk. . . . ; j . : 

; , An. optical recording and^reproducingiapparatus 
of the inventipn comprises , axrecorcljr>g:part:-^whiGh; 
has- the sa;^e; striU.cJure;^as the recording apparatus: 
described} ^above.' a^hcka^r^prqducing:papt; Jhe .fitst 45 
optical head h^s :an .^additional ^unctiorv . to- repro- 
duce from the .aeces,sed sector the first group, of. 
nrvodulated CQ0ed. audio data and the first group of 
modulated coded video data, and the second op- 
tical head has an additional function to .reproduce so 
from the accessed sector the second group of 
modulated coded audio data and the second group 
of modulated coded video data. The reproducing 
part comprises: - a; first demodulating means for • 
demodulating the first group of modulated coded 55 
audio data and. the first- group of modulated coded 
video data reproduced by the first optical head to 
obtain a first group of coded audio data and a first 
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group of coded video data;' a' second" demodulating 
means for demodulating the second group of mod- 
ulated coded audio data and the second group of 
modulated coded video data reproduced by the 
second optical head to obtain a' second group of 
coded audio data -and a second group of coded 
video data; data combining meahis for combining 
the first group of coded audio data and the second 
group of coded audio data to obtain a Combined 
coded audio data and for combining the first group 
of coded video data and the second group of 
coded video data to obtain a combined coded 
audio data; audio decoding means for decoding the 
combined coded audio data to obtain a reproduced 
audio signal; and video deeding means fordecod-- 
ing the combined coded video data to obtain a 
-re produced-video signal. " . 

The • invention, with such optical disk and-ap- 
paratus constitution", is capable of recording audio 
signal and video "Signal of a specific uriit -in a 
specific period time"^ by dispersing in the inner area 
and f outer area. Therefore, in spite of "the MCAV 
rtidthod, the recording and reproducing results due 
to difference -in recording and reproducing char- 
acteristic are averaged between the inner area and 
outer area of the optical disk-. * - 

According to the constitution ■ of the invention, 
by recording and reproducing by tirhe sharing by 
separating the audio signal recording area and vid- 
eo signal recording area on the time axis, the audio 
signal and video signal can be recorded and repro- 
ducied independently at a time difference. There- 
fore*, postrscoring - of audio signal or video signal 
only, or^pre-scoring of audio- signal or video signal 
only can be realized in a sinnipfe constitution; 

When recording audio signals or video signalis 
of plural channels into, individual audio signal re- 
cording areas or video signal recording areas cor- 
responding to the channels, it is possible to record 
or reproduce by selecting only an arbitrary audio 
channei o^: video channel. Therefore, post-scoring 
or pre-scoring of audio signals in plural channels 
and ^arbitrary channef of video channels can be 
easily realized. ' - / : ■ 

- Moreover, the inner area and outer area of the 
optical" disk . may be further - divided into plural 
zones, and the length of- each audio signal record- 
ing region and video signal recording region in the 
sector may- be varied zone by zone.- By using the 
optical disk having such format, each of the audio 
signal and video signal, of a specific unit is divided 
into a specified number of blocks, and recorded by 
distributing the audio blocks and video blocks in a 
zone of the inner area and a zone of the outer area. 
Therefore, only by varying the distribution ratio of 
the number of blocks in the inner and outer areas, 
audio signals and video signals of specific data rate 
can be recorded and reproduced easily. 



3 

BNSDOCID; <EP 0643388A1_I_> 



EP 0 643 388 A1 



BRIEF DESCRIPTION OF THE DRAWINGS - ' 

' ' . * i . • : ' •. 

Fig. -la is. a plan view of an optical disk in . an 
embodiment ofjhe invention as se.ea in the direc- 
tion of axis of rotation. . . 

Fig. tb is .a partial sectional view of. the same 
optical disk cut in the radial direction. 

Fig. 1c is a magnified view of Fig, l b. 

Fig. 2a is a plan view showing arrangement 
and motion- of optical heads with respect to the 
optical disk seen.in the direction of axis of rotation. 

ffig. 2b is -a side sectional view .showing, the 
arrangement and motion of the optical heads with 
respect to the optical disk seen in a direction 
perpendicular to the axis of rotation. 

Fig. 3a is a diagram showing -a signal format on 
a sector pf an upper outer area of the optical disk 
when recording four channels of audio signals and 
one channel of video signal. 

Fig.^ 3b is a. diagram showing a signal format 
on a sector of a lower inner area. 

Fig. 3c is a diagram showing- a signal format on 
a sector of a lower outer area. . • , , 

Fig. 3d is a diagram showing a signal format 
on a sector of an upper inner area. 

Fig. 3e is a diagram showing. data composition 
of. a sync block which is a recording unit of audio 
signals and video signals in an embodiment of the 
invention. 

Fig. 4 is a table showing the radius of inner- 
most ' Circumference, radius of outermost circum- 
ference, recording frequency, and number of video 
blocks per sector in every zone -of optical disk in 
an embodiment .of the invention. 

^ Fig.^ 5 is a. table showing combinations of zones 
accessed by four optical heads in an embodiment 
of the invention, v . 

Fig.. -6 is^ a structural diagram of an. optical 
recording and reproducing apparatus in an embodi- 
ment of the invention.- - 

Fig. 7 is a diagram showing an example of 
internal constitution of an audio encoding circuit in 
an- embodiment of the invention. : : : . - 

■ Fig. 8 is a diagram showing another example of 
internal constitution of an audio encoding circuit in 
an embodiment of the..invention. - % ' 

Fig. 9 is a diagram showing ah example of 
internal constitution of a 'video encoding circuit in 
an embodiment of the invention. ■ 

Fig. 10 is a diagram showing another example 
of' internal constitution of a video encoding circuit in 
an embodiment of the invention. ' , . . . * . 

. Fig. 11- is a diagram showing: an example of 
internal constitution of a write* block. demultiplexer 
in an embodiment of the invention. 

Fig. 12 is a diagram showing an example of/ 
internal constitution of a' read block multiplexer in 
an embodiment of:the invention. 



!* Rg.;i3. is a diagram showing an example -of 
internal constitution of a modulating and recording 
circuit for each optical head in an embodiment of 
the invention, i , • 
5 . ;Rg. .l4 is a diagram showing an example of 
internal .constitution of a reproducing and de- 
modulating circuit for each optical head' in- an em- 
bodiment of the invention. , - . 

Fig. 15 is a -diagram showing an example of 
70 internal constitution of an audio decoding circuit in 
an embodiment of the invention. . - 

Fig. .16 is a diagram showing another exampte 
of internal constitution of an audio decoding circuit 
in an embodiment of the -invention. • - . 
76 Rg. 17 is'a diagram showing- an example of 

internal constitution of. a video decoding :circuit in 
an embodiment' of the invention. • • - 

' ' • Rg. 18,is a- diagram .showing another example 
of internal constitution of a^ video decoding circuit in 
20 an embodiment of the invention. 

rv, ;Rg. 19 is a diagram showing another example 
of internal -constitution of a modulating and record- 
ing circuit in an embodiment of the invention. 
• Fig, 20 is a diagram showing another example 
25 of internaL constitution of a video encoding circuit in 
an embodiment of-the invention.- . ^ 

Fig.' 21\is a diagram showing another example 
of internal constitution of a video decoding circuit in 
an embodiment of the invention. ; 
30 :Rg. 22a is a diagram showing an example of 

signal format on a sector ^of an upper outer area of 
an optical disk for recording two channels of audio 
signals and two channels of video signals. 

Fig: '22b is a diagram showing an example of- 
35 signal format on a sector of a lower inner area of 
the same optical disk. ^ ^ 

Rg. "220 is- a diagram showing -an example of 
signal format' on a sector of a lower outer area of 
the same optical disk. i : • . - ^ • • . 

40 ■ 'Rg..22d is. a diagram showing ah example of 
signal format on a sector-of: an upper inner area of 
the -same optical disk.' . . ' . 

■ Rg.;'23a: is'a diagraim showing^ an example of 
signaK'Ibrmat on^'a sector of ^h^ uiDper outer area of ' 
45 an.^optical disk for- recording :four channels Waudio' 
signals and one channel of vidfeo signal. • - = *^ • ' 

Fig. 23b' is a diagram sh6wirig:an ekample of 
signal ^' format on a sector of a lower inner "^area^" of- 
the' same optical disk.* 
50 Fig. 23c is a diagram showing an example of 

signal format on a sector of a lower outer area of 
the same optical disk. * 

Rg.'23d is a diagram showing an -example of 
signal format on a sector of an upper inner area of 
55 the same optical disk. „• . - 
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DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS . ^ • 

Figs. 1a to 1c show a track format of an optical 
disk 1 in an embodiment of the invention; Fig. la is 5 
a plan view of the optical disk 1. as seen:. in the 
direction of axis of* rotation, and Figs, lb, Ic are 
sectional views of the optical disk 1 cut in the radial 
direction. Spiral or concentric tracks are formed on 
both, the opposite sides of the optical disk 1, and io 
each track (one full turn) is divided into six sections 
at, every 60 'degrees, where each section is called a 
sector. The length *.of the sector varies.. track by 
track as clear from the disk shape, becoming long- 
er as going closer to the outer periphery. At the 75 
beginning :of each sector, an address, information 

~Tegion-2-rs~provtde d i n whic h-rthe-addr^ss-irvfofma- 

tion such as a track- number and a sector number 
has been. Preformatted in the form, for example, of 
undulations of grooves; . 20 

The optical disk 1 is a\so divided : in the radial 
direction. A control information area 3 is provided 
at each of the innermost area and the outermost 
area. In the control information area 3, without 
recording . any audio signal and video -signal, the 25 
information intrinsic to the disk, time code and 
other; control information are recorded, A user -area 
4 .between the two control information areas 3 is an 
area for recording the audio signal and- video sigr 
nal. The user .area 4 is divided into two in the radial 30 
direction. Of. the two regions, the specific region 
consisting of a specified number of tracks counted 
from the innermost track of the user area 1 4, is 
called an inner area 5, and the area extending from 
the outermost end of the inner area 5 in the user 35 
area 4 is called an outer area 6. Each , of the. inner 
area 5 and outer area 6 .is further divided- into 
regions each : consisting . of plural - tracks: called 
zones. In this embodiment, as shown jn Fig. 1c, the 
optical, disk 1 is divided into a total of .32 zones, 40 
consisting, of 16 zones {ZiO to Zi15.) of the inner 
area 5, and 16 zones (ZoO to ZotS) pf the outer 
area . 6. - Eaph .zone is numbered. The- zones:of the 
inn^r . areai 5, are; numbered ZiO, Zil , -Zi1:5 from 
the jnnermpstsCircumference to the outermost cir- 45 
cumference of: the irrner area 5, and the zones of 
the :Outer;most area 6 are-numbered ZoO, Zo'^, 
Zpi§vf»rom the outermost circumference to. the in- 
nermost circumference of the outer area 6. In the 
MCAV system, the rotating .speed of the disk is so 
constant, and the recording frequency is * varied 
zone by zone to be higher in the outer zones. 
Therefore, as mentioned above, the sector length is 
longer and the -recording capacity is greater in the 
outer zones. 55 

Figs. 2a, 2b show a layout and movement of 
optical heads in an embodiment of the invention. 
Fig. 2a is a plan view of the optical disk 1 and the 



optical heads -for accessing the optical disk 1 as 
seen in the direction of axis of rotation of the disk. 
Fig.- 2b. is a side sectional view of the optical disk 
1 , optical heads and a spindle motor 7 for rotating 
the optical disk 1 at a constant angujar velocity as 
seen in a direction perpendicular to the axis of 
rotation of the disk. In the disk 1, same as shown in 
Fig. 1b, tracks iare provided on both' sides. The 
control information 'area 3 is present although not 
shown in the drawing for the sake of simplification. 
Herein, of the user area of the optical disk 1, the 
outer area on the upper side is called an upper 
outer area 8, the inner area on the lower side is a 
lower inner area 9, the outer area on the lower side 
is a lower outer area 10, and the Inner area on the 
upper'side is an upper inner area 11.- 

The fo ur_opticaLJ3eads_12_th roug h 15 access 

the four- divided user areas. The head 12 for acces- 
sing the upper outer area 8 is supposed to'^be an' 
Uo head, the head 13 for accessing the lower inner 
area 9 to be an Li head, the head 14 for accessing 
the lower outer area 10 to be an. Lo head, and the 
head 15 for accessing the upper inner arearll to 
be Ui head. As shown in- Fig. 2a. the four heads^are 
disposed at every 90 degrees. Each optical head 
records or reproduces while moving in the direction 
of arrow in the drawing. Fig. 5 is a table for 
showing an access sequence of' each opticaf:Jiead 
when recording or reproducing on the entire sur- 
face of the optical disk 1: In the table, the column 
direction shows the flow. of: time from top to bottom, 
and the row direction indicates, the zone numbers 
to be accessed by the optical heads. 

The Uo head 12 records and reproduces in the 
sequence of ZoO to Z0I to Zo2...to Zo15 from the 
outermost track toward the* innermost track in- the 
upper outer area 8 of the optical disk 1 . ■ 

The Li head .13 records and reproduces in the 
sequence of ZiO to Zil to Zi2...to. Zi15 from the 
innermost track toward the outermost track in the 
lower inner area 9 of the optica! disk 1 . 

■ The Lo head .14 records and reproduces in the 
sequence of Zo15 to Zo14 to Zo13...to ZoO from 
the innermost track toward -the outermost- track in 
the lower outer area 10 of the optical disk 1. . 

The Ui head 15 records and reproduces in the 
sequence of Zil 5 to Zil 4 to Zil 3. ..to ZiO .from the 
outermost track toward, the innermost track in the 
upper inner area 11 of the-optical disk 1. = 

By moving the four optical heads in this way, 
the. distance of the converged light spots, by the 
four heads tracing the. tracks; in a unit time, that is, 
the sum of the linear .velocities of the* four optical 
heads is always- nearly constant. 

Figs. 3a to 3d show, signal formats on sectors 
of the optical disk 1 in an embodiment of the 
invention. Fig. 3a shows a signal format on a sector 
in the upper outer area, Fig.. 3b shows a signal 
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format on a sector .in the lower* inner area, Fig.rSc- 
shows a signal format on a sector. on the lower, 
outer area, and_Fig. 3d shows a signal format on a 
sector in the upper inner area. , On, each sector, 
sequentially, from the beginning: thereof,, the ad- 
dress area ADR. four audio signal recording areas' 
A1 , A2, A3 and A4, and. one video signal recording 
area Va,. Vb; Vc or Vd are disposed with, respective 
gap areas G1 interposed therebetween. In the last 
space of each sector, a gap area G2 is provided. 

In the address area ADR, as mentioned before, 
the address information such as a « track number 
and a sector number has been preformatted. in the 
form of, for example, undulations of grooves, which 
is used for recognizing the pfosition of each optical 
head- The recording and reproducing, method of 
the address information is arbitrary, but it is prefer- 
able to record :and reproduce by the CAV method 
in orderno- enhance the reliability and high speed 
retrieval. This is because it is not necessary to vary% 
the clock frequency for reproduction zone^'by zone 
in the CAV-^ method; Therefore, the reproduction 
frequency of the address information is always 
constant regardless of the zone.- and the optical ., 
disk 1 is rotated at a constant angular velocity, so 
that the length of the address area ADR becomes 
longer as becoming closer to the outer circum- 
ference in proportion to the radius of the track. 

• The audio signal, recording areas .A1, A2; A3 
and A4 arer recording areas of four audio channels 
1, 2, 3 and 4. The audio signals of four . channels 
occurring in a specific period of time are each 
divided into four blocks to be recorded in the upper 
outer area, upper inner area, lower inner area, and' 
lower outer area. Va, Vb. Vc, and Vd are video 
signal recording areas of respective sectors, and a 
video signal in a:- specific period of time Js' con- 
verted into digital data and divided into four blocks 
to be recorded in the four areas Va, Vb. Vc and Vd.. 

A first reason for providing the .gap area Gl is 
to prevent erroneous recording in^the adjacent re- • 
cording area during the post-scoring or pre-^scoring : 
of audio, signal or video signal due ta eccentricity 
of the optical disk 1 or variation of the rotation 
speed of the spindle motor 7.. A second reason is 
to use the time for crossing ■ the -gap. *area for 
controlling, the power 'of the- semiconductor laser 
built in the optical head. Because ' of these two' 
reasons, the length of the gap area'Gl is required 
to be long ^enough to satisfy the :fonowing -two 
conditions:" . : • 

■1. Long enough to absorb the* eccentricity-of the 
- optical. disk 1 or rotation^sp^ed variations of the 
spindle motor 7. .-• ' 

2. Long enough to change the> power of the 
■ semicorKJuctor laser from a' reproduction power 
-to a recording power; or from the- recording. 

power to the reproduction power. 



Accordingly, the length of the gap area Gl 
may be determined by a time:length tci for.satisfy- 
ing the conditions 1 and 2 rather than by the 
ph^sicaUength. . ; . . 

5: . The ;gap area - G2 is provided for preventing 

destruction of . the address area ADR of the. next 
sector when ' recording- due to eccentricity of the 
optical disk 1 or rotation speed variations .of the 
spindle..motor 7. Therefore, the. length :of the gap 

10 area G2 may be also determined by a time length 

tG2- . " ■ ' . - . . . , - . • . ... , 

. .In each one .of the video signal, recording areas 
Va,.Vb. Vc,: Vd and audio signal recording regions 
A1, A2, A3. A4.-a preamble (Pre) is added at^the 
75 beginning and -a postamble (Pos) is added at. the 
end, and also a sync signal, is recorded- in order to 
reproduce correctly the recorded audio signal and 
video signal.. Each: of the audio signal and . video 
signal is recorded in the form of a sync block as 
20 shown in Fig. 3e.. In: this embodiment, each sync 
block is composed of 97 bytes:- A sync signal 
SYNC (2 bytes) showing the beginning of the sync 
block is used, for synchronism detection of the 
block when reproducing. An identification, data- ID (2 
25. bytes) is used for distinguishing the kind of the 
data in the. sync block. The -audio or video data 
(DATA).is^85 bytes, and a PAR I TY^ of 8 bytes for 
error correction is^ attached at the end of the sync 
block." . . . : : 
30 ' Described ^ next is the method for determining 
the length, of each area in the sector, and the 
recording frequency of each zone. In the optical 
disk 1, the' sector length becomes longer as be- 
conriing closer to the outer circumference. The 
35 physical length of the address area ADR . is' longer 
at area closer to the outer circumference ^because 
of the reproduction by the GAV method .as - men- 
tioned before. Supposing to reproduce the address 
information of a 'specific number of bits;, the length 
40 of the address area ADR is. required to- have a 
specific'itime^ length tAOR- The gap' areas G1, 62 
have the:;time' lengths tci, tcs'as mentioned before. 
However.:of the length of'the entire sector, -the rate 
of the address area ADR and- gap^ areaS'-^GV,':G2 is 
45- small, 'and hence the physical- length bf'.thei audio 
signar recording area and vvideo -signal -recording 
area is also long. . . - -ix: 

Supposing the rotating - speed of the:'' optical 
disk' 1 to be R, the time- length tg of each- sector is' 

50 • . . ,^ . .. . , , . . . 

ts'= T/(R X 6) (1): - 

because one track has six sectors, and hence ts 
and R are constant. Supposing the- recording fre- 
55 quency to be fRgc. the total number-of channel bits 
bs that can be recorded in the audio signal record- 
ing area and video signal recording: area- in one 
sector is ' ■ ■ ' • . 
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bs ^' tfiEC X (ts-tADR-5 x tG1-tG2) * <2) > ^ . .5 

where ts, Iadr. and tci are constant. In the iVICAVj 
method, the recording frequency Irec is varied 
zone by zone so that the linear recording density 
(physical length per bit) in the track direction may 
be nearly constant. Therefore, by increasing fREc in. 
the outer zones, bs becomes larger in the outer 
zones. . . : ■ ' . 

In this embodiment, the number of channel bits: 
bA to be; recorded in :the audio signal recording 
area" in one sector is set constant regardless of thB 
zones, and .the number of channel - bits , bv to be 
recorded in the video signal recording area is set 
larger in the: outer zones.' That is, . .. . ^ ^ ,o . 



by = fpEc- >: (ts-tADR-5- tQi-tca^bA: - (3). ' 

where ts, t ADA. ^tci, bA are constant.. ... ■ 

As mentioned above, the audio signals -and i 
video signals are recorded in a sync block unit or 
97 bytes. Accordingly, bA and. bv are discrete ^vak 
ues (multiples of 97). By contrast. fpEc must -be set, 
at a delicate, value in order to keep- the linear 
recording density substantially constant- in r^all 
zones. .Therefore, in- order, to satisfy formula (3),' 
fine adjustment is made by changing iti^ar ^ex- 
plained herein, the method of determining the 
length of each recording area. in the- sector" in, each 
zone may be attributed to the method of distribu-, 
tion. of video blocks. ^ w*" 

.. Fig. 4 is a table showing the radius? of th.e. 
innermost circumference and outermost Gircumfer-. 
ence in each zone, the recording frequency /i.ar>d: 
the number, of video. sync blocks in a sector jof the , 
optical disk 1 ,of tha. embodiment.- In this embodi-. 
ment, in .one ' trackyof the ; optical disk '1', video/ 
signals .and, audio signals of two fields (GC.fields* 
per second) , are recorded. One track .has^ six .sec- 
tdi-s, ar^ ihe data ofione field is recorded as beiog, 
divided ijito ^rtotal of 3 x 4 .F .1'2:sector&;:byriev:ery. 
th ree: sectors, io eachropticaj Headr- Ther outer:^<iiamT 
eter- iofr. the --opticjaJr.. disk HGis .5jDeCm,:ith^. inner 
diametef'.*of the innerroost circumference is 44 mmw 
thee radius of -..the outermost circumference, is -.HO- 
mm, and the total number of blocks in .a field iSr 
2.448 blocks of video; signal and 48 x 4 channels = 
192 blocks of audio signal.. Therefore, the total; 
number of blocks recorded in one sector is, in a 
total of the four optical heads, 2448/3 sectors 
816 blocks of video signal, and 192/3 sectors = 64 
blocks of audio signal. 

The number. of bits to be recorded in the audio 
signal recording area in one sector, is the same in 
ajl zones as . mentioned above. Therefore, the num- 
ber of audio blocks in a sector is 64/4 = 16 blocks, 
or 4 blocks per channel. In this embodiment, the. 



number of- ^-audto- blocks is set the same in all 
zones, bat it. may be different. Supposing the num- 
ber of audio blocks in a sector in a zone ZiX- (X = 0, 
1, 2; .... 15) of the inner area to be AiX (AiX is a 

5 natural number), and the number of audio blocks in 
a sector in a zone ZoX of the outer area 6 to be 
AoX (AoX ts a natural number), the relation of AiX 
AoX = Ai (constant) may be established. In this 
embodiment,, which records by iusing four (two 

10 pairs of) optical heads, the total number of blocks 
in one audio channel to b6 recorded in one sector 
is 2A. That is, A = ^4/2. = 32 (pieces). 

The number of video blocks in one sector is 
816 blocks, which are distributed so as to satisfy 

76 formula (3).. The combination of the zones to be 
distributed conforms to the combination- of one 
lateral-ro w i n F i g . 5 JhaUs^supposing the number 



of video blO(:;ks in a sector in a zone 2iX in the 
inner area 5 to be rBiX (BiX is a natural .'number), 

20 and the number ' of video blocks in a' sector in a^ 
zone: ZoX , in the outer circumference to be. BoX' 
(B6X is ia natural number), blocks are distributed' so 
as, to establish the relation of BiX + BoX = B - 
(constant). Invthis embodiment, which records by 

25. using four (two pairs of) optical.; heads, the total 
number, of -blocks of video signal recorded in one' 
sector is 2B. That is. B = 816/2 = 408 (pieces).. 

By such signal format, the video signal and the 
audio signals of four- channels can be recorded by 

30 dispersing into the inner area and outer area. By 
recording the videos-signal and the audio signals of 
four channels by time sharing in respective..,areas, 
post-scoring or pre-scoring is enabled. When re- 
producing, video signals, or audio signals -of -ar- 

35 bitrary channel, or the plural combinations may be 
selected and reproduced easily . : ^ -i 

Herein,' "post-scohng" is to record a video sig- 
nal or audio signal,, an audio signal of an arbitrary 
channel if - audio signals are recorded in plural 

40 channels, a video signal of an arbitrary channel if 
video signals are recorded in plural channels,, or 
the plural combinations, preliminarily in a specified 
recording area, and then record an audio signal or 
video signal in other -area. "Pre-scoring" is to 

45 record an audio, signal or video signal preliminarily 
in a different area, before recording a video signal 
of an arbitrary channel, or an audio signal of an 
arbitrary channel, or the plural combinations, ia a. 
specific recording area.- . * : , 

50 In- this .embodiment, audio signals are recorded 

in four channels, and video signals in one. channel, 
but . regardless, of. the number of channels for both 
audio. and video 'Signals, -the obtained effects i are 
the same as far as each channel is dispersed into 

55 the inner area and outer area. The configuration of 
the recording areas in the sector is not required to 
be in the sequence of the plural audio signal re- 
cording areas and- video signal recording areas. 
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When the address area is* set- at. the beginning of 
the sector or track, the obtained :effects.-are the 
sanne regardless ot- the sequence. In-order to add 
sync signals to the audio signal recording area apd 
video signal recording .area, a. preamble is provided 
at the beginning of each area, and .a postambte is 
provided at- the end, but the method of adding the 
sync signal is not: limited to- this aione. The same 
effects are obtained when each area is divided into 
plural -blocks, and .a sync signal is. added to the 
beginning of each of the plural blocks.. Figs. 22a to 
22d show, examples of signal formats, on sectors in 
the case, of recording two channels of audio signals 
and two channels of video signals. In the diagrams, 
video- signal recording areas Via, V1b, Vic, .VI d 
are recording, areas corresponding to channel, 1 of 
video signal, and video signal recording areas V2a, 
V2b, *V2c,; V2d are recording areas corresponding 
to channel 2. of video signal. As clear from com- 
parison with Figs.' 3a to 3d, although the configura- 
tion sequence of the audio signal recording areas 
and video signal recording areas is different, the 
obtained effects are the same: - . 

The audio signal recording area or video signal 
recording area in a sector may be provided -in. a 
plurality of areas per channel: By providing D audio 
signal recording areas in. one sector, audio signals 
of M channels may be recorded by corresponding 
to any M areas of the.D audio signal recording 
areas. Herein. D and M are natural numbers, and 
the relation of D ^ M is established. By providing E 
video signal recording areas in one sector, video 
signals of N channels may be recorded by . cor- 
responding -to any N areas of the E- video signal 
recording areas. Herein,: E and N are natural num- 
bers, and the relation of E ^ Nms: established;. Figs. 
3A to 3d are examples of D = M = 4, E = N = 1, and 
Figs. 22a to 22d are examples of. . D = M- 2, 
E = N = 2. As shown in both examples, it .is desired 
that the configuration of audio channels and con- 
figuration of video channels in the sector be all;the 
same. As a result, it is not necessary to change- the 
configuration sequence of- channels in each sector, 
and control of ^ the recording apparatus .and re- 
producing, apparatus. is* easy. . . : M : ; '. .■* ^ 
i -To the contrary, it is not necessary do provide 
audio signal recording -areas or video signal record- 
ing areas^ corresponding to all channels to be re- 
corded in all sectors. -Figs; 23a t0'23d are other 
examples of signal formats on the sectors for re- 
cording four channels of audio signals (f^ = 4) and 
one • channel; of -video signa! . -{N = 1 In this case, 
audio signal recording areas -Al and -A2 corre- 
sponding to audio channels 1 and 2 are disposed 
only -in the -sectors of the upper outer area and 
upper inner area, and audio signal recording areas 
A3 and A4 corresponding to audio channels 3' and 
4 are disposed only in- the sectors of the lower 



inner -area ,and lower- outer area. .|n this, signal 
format example, too, the principle of recording the 
audio signals of all channels by dispersing into the 
inner area and outer area is maintained., Hovyevec^ 
5 the number .(D) of, audio signal recording, areas per 
sector is four in the examples in Figs. 3a to 3d, and 
is- two in the examples in . Figs. 23a to ..23d. The 
number of gap areas- Gr- provided, between the 
recording areas is>decreased from five to three. 
10 Therefore, the rate ot- occupatipn of the gap. areas 
in one sector - can be • decreased by the portipri 
corresponding. -to. the decreased- number of gap 
areas- Gl,.* so. that the optical disk can be utilized 
-more effectively. ; - .. . ^ 

IS -'< ng. 6^ is!-a structural diagram, of -an- optical 
recording and reproducing- apparatus in an .embodi- 
ment of the invention: *; . - . 

In- i thoc optical. .disk A as : rnentioned - above-, 
tracks^are provided- on, both sides, and one track-is 
20 divided vinto six. sectors at every 60 .degrees.^ The 
disk^measures 30 cm in outer diameter, and is 
.divided into a total. of 32 zones in the radial direc- 
tion, consisting, of 1.6 zones in the inner area, and 
16 zones in the outer area. . - , • 
25 , The ^optical disk -1 is rotated .at a constant 
speed of 1800 rpm by the spindle.- motor ,7. A 
■motor controller; '99 controls Vne rotation ;, of the 
spindle motor 7 so as to rotate at a constant 
angular velocity by the known art. . 
30 ■ There are four optical, heads, .consisting of, .-as 
mentioned above, an Uo head 12 for accessingithe 
tracks in the upper outer area of the disk 1^ an.Li 
head .13 for accessing. the tracks in the lower inner 
area, an ^Lo head 14 for accessing- the tracks. in the 
35 lower. outer area, and- an Ui head .15 for accessing 
:tha tracks in the upper inner.area. .The method of 
accessing each.zone confirms to the combinations 
of the table, in Fig. 5 as mentioned above.- - a 
... In the: optical heads 12. 13;- 14 and -IS,, cor- 
40 responding head- controllers 16 are connected, and 
in order to move the converging light spot from the 
optical heads : to- -a . desired .track; - foeus. control, 
tracking ..;contrbl, and transfer controlo of i - optical 
heads.are -effected:by-the known art:r' 
'45 V In ;.ofder*that each -optical- head .may record. .or 
-repi:oduce in:a desired^ track of the.: optical. :disk-,1,i 
first focus control and tracking control arereffected. 
-then the address information of the address.-, area 
provided at the beginning of each sector of .the 
50 optical disk 1 is reproduced, and then the position 
of the optical head is recognized. The.: address 
information is reproduced by the address* informat 
tion reproducing circuit built .in a reproduction de- 
modulation -circuit (PB) 1 8. A system controller 25 
55 controls the head controller 16- by, making- use of 
the continuity of address information oh the basis 
of the reproduced address information, and seek to 
a desired track, or. a track jump action is repeated.. 



8 

< EP 0643388A 1 _i_> 



15 



EP 0 643 388 A:i 



16 



■ The Signal flow in recording} is described be- 
low. - • ^ ' ■ ' ■ ' 
Ari input audio signal and an input video signal 
are digitized respectively in an audio encoder 21 
and a video encoder 22, and the Encoded audio 
data and video data "are sent to a write block 
dehnulttpiexer 19. In the write block denrtOltip lexer 

19, syne blocks of audio "data and video data are 
sent out into four modulation recording circuits 
(REC) 17 at' different-! distribution ratios zone by 
zone. The output sequence -confbrnns to the signal 
forrnat in the' sector' shown in Fig: 3. Irt^' each 
modulattoh recording- circuit* 17, the '^digital data 
produced according to the signal ' fornnat in the 
sector is nnodulated by -using a known recording 
nnodulatib'ri code, and using' a recording, clock hav- 
ing a frequency dep^ndent^n the zone, a-i^ols- 
signal f6r dnving ' a* semiconcTuctor laser built in a 
corresponding head (12,-13; 14, Or 15) connected 
in the modulation recording circuit is issOed. 

In each- Of the optical heads. Uo head- 12; Li 
head 13. Lo head t4 = and Ui tiead"15. although not 
shown in the drawings, the built-in semiconductor 
laser is driven according -to the recording signal, 
and the signal is recorded in - each area of the 
optical disk 1. ■ • ' ' '< ■ : 

The signal flow -in reproduction is- explained 
next. ' . 'V - . , • . . ^ . - • 

The reproduced signal frofn the' optical disk. 1 
through each optical head is amplified in a cor- 
responding reproduction demodulation circuit 18 
connected to the' optical head, separated into. the 
address informaition and other signals, ^nd- de- 
modulated by the ; known art. The demodulated 
binary data is issued to a read block multiplexer 

20. In the reiad block multiplexer 20. demodulated 
data from' four reproduction demodulation circuits 
18 are taken ' in a -specified sequence, and . the 
block synchronism (SYNC) and identification signal 
(ID) of: each" syno-btock' are detected; Farther, the 
demodulated data Js divided into audio ::b lock and 
video blockr-and. the -Budior- block- is'iissii'edf: to:\an 
axjdio:- decoder 23 an'cJithe video blockcto asi video 
decoder 24. The 'audio detoder^. 23ndecodes..the 
audio block'-'to " obtain ::ani- audio. signaL ^The video 
decodeni24 , decodes 'the: video block to obtain a 
video Signal, ' >i.- : ' ■ - " 

Ea'chf'cffcuit block shown * in Fig. 6 operates 
under the control of .a:systenn controiler 25: The 
system controller 25 receives, a command;. input 
from outside, and controls each circuit block so as 
to record or reproduce correctly. 

Regarding a principal circuit block that features 
an embodiment of- the invention, its Internal con- 
stitution is --described below. The circuit blocks 
shown in Fig. 6 but are not described below are 
known circuits or combinations of known circuits, 
and hence detailed descriptions are omitted. 
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Fig: 7-'is a block diagram showing an example 
^f' internal constitution of the audio encoder ^21 in 
Fig. 6. The. audio encoder 21' is a circuit block for 
convertrng the input -audio signal into digital data on 
a block, by block basis. The input audio signal may 
be either an analog signal or an encoded digital 
data. When an 'analog audio signal is entered, it is 
first converted into- a digital signal in every channel 
by an analog to digitaJ (A/D) converter 26, and is 
put into an audio data interteaving unit 28. When an 
encoded digital audio signal is entered, it is directly: 
fed into the audio data interleaving unit 28 through 
a digital audio interface 27. The audio data , inter- 
leaving unit ?28 reshuffles the data sequence . in. 
order to lessen the effects of- the burst error. In this 
embodiment, the audio signal in a specific period 
44me-4^Qnce-Jwr.ittan <\n\a a buff er memory 30. 



and read out from, the buffer, memory 30 by reshcrf- 
flihg the sequence* according.' to a . specific .> rule; 
thereby composing data of each block' according to 
the - read-out sequence. This process is called the 
interleaving process for. exchanging, the data se- 
quence according to a specific rule. Contrary to the 
interfeaving process, when reproducing; the repro- 
duced data is written into a^ memory, and read out. 
of the memory in the sequence of; recovering to the.' 
original, so that the audio- signal and video signal 
conforming to the- oi^iginal time sequence- are ob- 
tained. This process its called re-interleaving pro- 
cess. The interleaved audio data is put in an ECC 
(error correction code)- encoder 29, .in= which a 
known error correction code is added, and. the. data 
is put out in a block of 93 bytes. By 'interleaving 
processing, in the range of the specific period of 
time, determined initially, ..the data can be arranged 
on the recording format regardless of the time axis 
or' position of the video signal on the screen. Be-^ 
sides, by disposing an area for writing redundant 
data for error correction on the buffer memory 30,' 
or by adding an error correction code generated 
according to a certain generation rule, and inter- 
■leaving,-. if. continuous errors occur on the recording 
format, errors can be dispersed by the re-interleav- 
ing process when, reproducing, thereby minimizing 
the effects on burst error and random error. . 

Fig. ;8 is a block diagram showing another 
example of the audio encoder in Fig. 6. In this 
example; the audio signal is compressed into a 
compressed digital signat before error correction 
encoding. An-^udio data compression unit 31 com- 
presses the A/D- converted audio signal into a com- 
pressed digital signal -by the known art... A digital 
audio interface 27a ..can handle both the com- 
pressed audio data and non-compressed audio 
data, and the digital input audio data is selectively 
issued to either audio data compression unit 31 or 
audio data interleaving unit 28 depending on pres- 
ence or absence of compression. In this example, 
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by compressing- the audio ' data, ahe bit rate of 
audio data can be lowered. 

Fig. 9 is a block diagram showing an - example 
of internal- constitution of the video encoder- 22 in 
Fig. 6. The'.video encoder 22 is a. circuit block for 
converting the input video signal into a digital data 
of block unit as mentioned above. The input video 
signal may be either an analog sign'ar or an en- 
coded digital data. If an analog video 'signal is 
entered, it is first converted into a digital signal . in 
an A/D converter 32,and is fed into a video data- 
interleaving unit 34. If an encoded digital video 
signal is entered, it is directly fed into the video- 
data Interleaving unit 34 through a digital video 
interface 33. The video data interleaving unit 34 
reshuffles the data in' order to^ lessen the effects of 
burst error. The interleaved video data is fed into 
an ECC encoder 35, in which a known error 'correc- 
tion code is added, -and it is produced in- a block of 
93 bytes in the same way as in the case of audio 
signal. The interleaving process and error correc- 
tion encoding can be effected by writing the video 
data once in a- buffer me In ory 35. 

Fig. 10 is a block ' diagram showing another 
example of the video' encoder in -Fig. 6. In this 
example, the video signal is compressed into a 
compressed digital signal before error correction 
encoding. A video data compression unit 36 corn- 
presses the A/D converted video signal into a com- 
pressed digital signal by the known art. The digital 
video interface 33a can handle both the com- 
pressed video data and non-compressed video 
data, and ' the digital input video data is selectively 
sent to either the video data compressing unit 36 
or video data interleaving unit 34 depending on- 
presence or absence of compression. In this exam- 
ple, by compressing the video data, the bit rate of 
the video data can be lowered. • • ' 

• Fig. 20 shows another example of internal con-^ 
stitution' of the video encoder 22 in Fig. 6. In the 
example in Fig. 20,' the video signal is 'entered in • 
two channels. Just like the audio data interleaving ' 
unit 28 in the audio encoder 21 shown in ' Rg. Z-- 
processing the audio signals of four channels to- 
gether, the video data interleaving unit 34a pro- 
cesses the video data of- two channels together: 
When using the video encoder- 22 having such 
internal constitution, it is possible to record video 
signals of two channels in the optical disk having 
the format as shown in Figs: 23a to 23d. ' 

■ FFg.^n is a block diagram showing an example 
of internal constitution of the write block demul- 
tiplexer 19' in Fig. 6. The write -block demultiplexer 
19 is a circuit block which forms' the audio data and 
video data entered on a block' by block basis into" 
sync blocks as mentioned above, and distributes 
and sends into four demodulation recording circuits 
17 in the sequence conforming to the signal format 



in the sector. The audio data and video data en- 
tered on a block-by block-' basis are -once written 
into a buffer memory 4a. The write address into the 
buffer memory 40 is generated in a block writing 
5 unit 38. The buffer memory 40 is constituted to 
write data- of 95 bytes continuously, and the audio 
block arid video block entered in 93-byte unit are 
written, while- two-byte block identification (ID) sig- 
nal is written at the same time: The block iden- 
70 tification (ID) signal comprises a video or audio 
field number, block number showing- a sequence of 
sync blb<::ks. a flag to distinguish video block or 
audio block, and others, and -i is used to judge which 
block-the data belongs to whenVeproducing. Each 
75 block data written in the buffer memory 40 is read 
out in the 'sequence conforming to the signal f 6r- 
maf shown in Fig. 3. A block reading circuit -39 
generates- a read address of ' the buffer ^'memory, 
and- adds'^a'sync signal of two bytes to thd begin- 
20 ning of We^ block data in the 95-byte onit to com- 
pose a' sync block of 97-byte unit. The sync signal 
is used for detecting synchronism in every sync 
block. A selector 41 selectively issues each sync 
block in 97-byte unit - into any one of the four 
25^ modulation- recording circuits 17. At this time, si- 
multaneously, other recording data shown -in Fig.' 3, 
for example, preamble (Pre) and postamble (Pos) 
are ihserted into' specified positions. Meanwhile, as 
mentioned 'above, since the signal format in the 
30 sector varies zone by zone, the distribution method 
of bfock data also varies zone by zone. In' this 
erribodiment. the system controller 25 gives the 
zone' number to the "block reading circuit 39 and 
selector 41, and changes over the-blbck reading 
35 sequence * or block distribution method zone • by 
zone so a^ to be applicable 'to different -signal 
forrnats in different zones.' ' - - - 

" Fig. 12 is a block diagrarri showing ah example 
of internal constitution of the read block multiplexer 
40 20 in Fig. 6: The read block rhulfiplexer' 20 is. as 
mentioned ' above, a- circuit' block -for'' processing 
together tPie reproduced data dennotful^ted ' in the 
four"^ reproduction derfiodulatiori "circuits" 1'SV and 
oufpijtting''by dividing 'into the- ^udio^^lDb^^ 'and 
45 ■ video block: ' The' data from ^the four Reproduction 
dembdulatibn circuits are put into k 'selector 42: 
The selector 42 detects the block synchronism of 
the input data, and produces a "series ofdat^' of 
sync bloiDks'.' A block writing unit 43 judges-a block 
50 identification signal- (ID) of two bytes out of the 
series' of sync block data; generates a write ad- 
dress, and writes the reproduced data'on a block 
by- block basis into a buffer memory 45. The bijffer 
memory 45 Is constituted to write in and read out 
65 data on a block by block' basis. -ahd the block 
writing-unit 43 "generates a write* address on the 
basis of the informatipn obtained by* judging' the 
block identification signal. The block data thus writ- 
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ten into the buffer menriory 45 is read by a block 
reading unit 44. The block reading unit 44 gen- 
erates a read address of the buffer. memory, and 
produces the read block data by dividing into audio; 
block, and video block. The sequence of the /epro- 5 
duced data differs with the reproduced zone. In this, 
embodiment, on the basis ofi the ad.ctress informa-. 
tion reproduced by the reproduction demodulation 
circuit 18,, the- system .controller 25 judges the- 
presently reproduced 2one, .and transfers the zone io 
number to., each circuit t>lock in the r^ad block 
nnultiplexer 20, thereby roaliztng. data processing 
differing zone by, -zone, lyieanwhile, ,the transfer of . 
reproduced zone number may not.be necessarily 
done through., the . system controller- 25.. as . in this . is 
embodiment, iFor example, the address information 
-reproduced , by .th e r^redu€tton-demo4uiation-^f= 



cuit 18 is transferred directly to, the selector ,42.. or 
block writing unit 43, and the .selector 42 or.- the 
block writing .unit. 43 .may judge .thQ repr-oduc^d- 20 
zone number depending on the address informa- 
tion. 

Fig. 13 is a block diagram showing an exannple 
of internal constitution of the modulation >reGording 
circuit .17 in Fig. 6. The modulation recording cir- 25 
cuit 17 is a circuit block for, as. mentioned above, 
modulating, recorded data, generating ajr.ecprding 
clock signal whose frequency varies zon^, by. zone, 
and producing the recording signal as; a pulse . 
signal for. driving the semiconductor laser. The- re- 30 
cording data (binary data) divided into each optical 
head by. the write block demultiplexer 19 is fjrst put . 
into a modulator 46. The modulator 46 ip^odulates 
the binary data by using known, recordingr modula- 
tion code, and the nr\odulatecj data.is sent out into a 35. 
rate transfer . unit 47. ^^t the same tinne, the record- 
ing clock signal whose frequency varies ,2one by> 
zone, (for example,. the, frequency shown in Fig. 4) 
is. .generated in, a recorc^ clock generator 49. -The 
record -clocks generatofj 49 is composed of a fre- 40 
qgency .synthesizer .making use of-, fpr.^exan;ipj,er a^ 
PLL, /^r>d , generates- .a recording cloch^ ^igRfil ^wfipse 
fregue^npy Js, Gpntroiled, by sChanging ,pyer- .the^cjivid-: i 
ing^uljtiplying ,ratio,.,of a ,refe 9'pck signal 

acporcji^pg : to the z.pne numb,er entered ^/rom the 45 
system . controller 25. .The rate transfer -unit 47 is. a - 
circuit ;block lor converting the modulation data of 
nnodujated specific rate- into a data having a rate o^ 
the recording clock, signal generated in the clock . 
generator 49, and. it is connposed of, for exannple, ,a so . 
FIFO memory, a shift register, etc. The nnodulation . 
data converted to have a rate dependent on the 
zone is entered to a laser driver 48. The laser, 
driver 48 converts the modulation data into a pulse 
signal for driving the semiconductor laser. 55 

Fig. 14. is a . block diagram showing an example.^, 
of- internal constitution of the reproduction demodu- 
lation ..circuit .18 in Fig. 6. The reproduction de- 



modtitation circuit, .18 iS:a circuit block, for. as 
mentioned above, amplifying. the reproduced signal 
being..read,. through ..each optical head, reading the 
address information, demodulating -the reproduced 
signal, and. issuing the reproduced data (binary 
data). ;Firs.t, the. reproduced signal read., by each 
optical head is put into a preamplifier. 50. The 
preamplifjer SO. amplifies the input reproduced sig- 
nal, and, sends out the amplified signal into a signal 
separator 51 ^and a- clock reproducer 52. The signal 
separator 5t;transforms the reproduced signahinto 
binary data^ and.. -the binary reproduced data, is 
separated into data including address information, 
and. data including recording signaL Of the sepa- 
rated reproduced data, the address. Information is 
sent to an address, decoder 54,.:and the recorded 
audio oi^ldeQ_^data_is sent to a demodulator 53. 
The , clock reproducer 52 reproduces a clock for 
latching the reproduced data- on the . basts of the 
reproduced signal. The demodulator 53 demodu- 
lates the reproduced data by using a clock signal 
reproduced, by the clock reproducer 52, .and issues 
binary data. The address decoder 54: decodes the. 
address information from Jhe reproduced data; and 
issues the decoded address information into- the 
system controller 25. > The .address decoder 54 is 
always working whether the apparatus is in record- 
ing state or reproducing state, and the decoded, 
address information is used for positioning , each 
optical head on. the desired track: on the optical 
disk 1. . , . 

;Fjg. 15 and Fig. 16 are block diagrams show- 
ing examples of internal constitution of the-audio 
decoder 23 in- Fig. 6. The audio decoder .23 .pairs 
with the audio encoder 21,- and it is a circuit block 
for obtaining an audio signal by performing, exactly 
reverse process to the audio - encoder 2t at the 
time of reproduction. The internal constitution 
shown in Fig. 15 is an example of using the internal 
constitution shovvn in -Fig. 7, as. the audio encoder 
21. Through a buffer memory 59, error correction, 
processing of audio^ data . divided, into blocks is- 
effected in an ECC decoder 58. Furthermore, .to 
return the data finishing the correction process, 
back to the time sequence, the data sequence is 
reshuffled again- in an audio data re-interleaving 
unit 57 (re-interleaving procesjs). The digital audio 
data . returning to the original time sequence is 
converted. frpnn digital to analog in a D/A converter 
55, and issued as, analog .audio signal. Or- jt is 
issued directly, as digital . signal by a digital audio 
interface 56. . ;. - . 

The internal, constitution shown in Fig. 16 is an 
example of using the internal constitution shown in 
Fig. 8 as the audio, encpder 21. What differs from 
the exampJe in Fig. 7 is thjat the audio data is 
compressed at the time of recording, so that an 
audio data decompression unit 60 is attached for 
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expanding process as its reverse processing. 

Fig. 17 and Fig. 18 are block diagrams show- 
ing examples of internal constitution, of video de- 
coder 24, in Fig. 6, The. video depoden24 pairs with 
the video encoder 22, and is a circuit . block for . 5 
obtaining a. video signal by perfornning e>cactly re- 
verse processing to the- video encoder 22 at the 
time. of. reproductioFi The internal-, constitution 
shown in Fig. 17 is an example of using thejnternal 
constitution shown in Fig. .9 as the video encoder 70 
22, and the internal constitution shown in Fig. 18 is 
an example of using the internal constitution shown 
in fig. 10 as ,the video, encoder 22. The internal 
operation is basically the same as the flow of the 
audio decoding circuit 23. and detailed description 75 
is omitted. 

In the case of an optical . recording and re- 
producing . apparatus using the video encoder 22 
having the internal constitutk>n as, shown in Fig. 20. 
an example of -internal constitution of the video 20 
decoder 24 becomes as shown in Fig. 21. That is, 
in the video data interleaving circuit .57a, the video 
signal is separated into the original two channels. 

The optical recording and reproducing appara- 
tus .connposed of the circuit blocks having the inter- 25 
nal constitution as described above is capable of 
recording audio signals and video signals easily by 
distributing , into the inner and outer areas ; of the 
optical disk.. . , _ . 

The constitution of the apparatus for realizing 30 
post-scoring or pre-scoring is described below. For 
post-scoring or pre-scoring, the following functions 
may . be added to the modulation recording circuit 
17.^ That is, when recording by- each optical, head 
by tracing the tracks of the optical disk- having the 35 
sector format as shown in Figs. 3a to 3d. 22a to 
22d. or 23a to 23d, the modulation recording circuit- 
17 judges whether or not to record in each record- 
ing area, and the power level of the laser may be 
changed. \ 

To judge, whether, or not to record in each 
recording area, the modulation recording circuit 17 
may recognize; the sequence of the recording areas; 
(for example, A1, A2, A3. A4. V), and the beginning 
and end of each area. In the case of the., optical 45 
disk having the format as shown in. Figs, :3a to 3d, 
the length of each recording area is determined by 
the number of bits of the da.ta. as mentioned above. 
Besides, the number ,of bits to be recorded: in the 
video, signal recording areas (Va. Vb, Vc. Vd).^dif- 50 
fers , 2one,,.by zone. Still ^ more, because of the 
MCAV. system, -the, frequency, of the recording 
clock signal differs also- zone by-izone.. Therefore, 
the length of-each recording area can be judged by 
counting the. clocks of the recording clock signal. 55 
On the other hand, since the address information is 
reproduced . in the CAV system as • -mentioned 
above, the length pf : the . address area, ADR is 



defined, by. the time length. Sesides. the length of 
the address area ADR- and gap areas Gt, G2 can 
bejudged.-by counting, tor example, the. clocks of 
an always constant .frequency .signal: Thus, by 
counting clocks of the recording clock signal of 
each zone and the clocks of a relatively high con- 
stant frequency signal, the starting position and 
ending position of each .recording • area can be 
judged. Fig. 19 is a. block diagram showing an 
example of . internal constitution of a modulation 
recording circuit .possessing functions for post- 
scoring and pre-scoring. As compared with the 
internal, constitution shown in Fig. 13, a record 
controller 67 is newly added. The record controller 
67 is composed .of, for example., a counter for 
counting clocks of the recording clock signal, and a 
high frequency clock signal having a constant fre- 
quency. By counting the cloeksr it is judged A^heth- 
er or not; to- record in each recording- area in the 
sector, and the ^laser driver is controlled: - 

For example, .when a command for post-scor- 
ing of audio signal of. channel 3 is put into the 
system controller 25 from outside; the system con- 
troller 25 issues a-command to set only the audio 
signal recording area Jor channel 3 into a recording 
mode to the record controller* 67, Receiving. this 
command;:, the .record controller. 67 controls the 
laser driver 48 so as to issue a' pulse signal of 
recording power only , in the corresponding audio 
signal, recording area. - ^ ... 

By using the modulation recording circuit 17 
having such internal constitution, post-scoring or 
pre-scoring of audio signal or video signal of de- 
sired channel can be .easily, realized. • ^ ' < 

- In this embodiment,', four optical heads are 
used, but the number of the optical heads "is not 
limited as far as it is two or more. Tracks are 
provided :on both sides, but^^may be provided on - 
one side only. The track is divided into six sectors 
at every 60 degrees, but the number of divisions is 
not limited, or it is not necessary to divide. 

. . .The.time length of video signal and audio sig- 
nal Teconded in each sector may be set- freely for 
the -convenience^ of 'editing. For example, when the 
video signal is a television signal- composed of 30 
frames per second (60- fields),: when the one' track 
is divided Jnto .S sectors: (S is a* natural 'number), 
and the time length of ^the- video signal recorded in 
one sector is set at a time period of (l/S) frame or 
(1/s) field; editing, in every frame or field may be 
done easily. - *. , . 

Claims . . 

1. A method of recording audio and video signals 
on a optical disk which has opposite sides at " 
least one of which, is divided in a radial direc- 
tion into an inner area closer to a center of the 
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disk arrd an outer area ctose'r to an Outer 
circumference of the disk, each of the l inner 
...and outer areas having .formed therein spiral or 
concenlML tracks each having at least one sec- 
tot whicfi lias an address area having recorded 5 
therein address information identifying the sec- 
tor, an audio signal recording area for record- 
ing therein, an audio signal and a video .'Signal 
recording area!..for. recording therein a' video 
' Signal- sad method .comprising the steps. of: ro 
rotating the optical. dfsk substantially at a 
constant angular velocity; - ' . ' - 
. diVK^.'Kj. a specific unit of audio signal into 

t. a: plurality of audio.blocks and a specific unit of 
- VI d«>. Signal into a plurality of video blocks; 76 

■ rCSrHIHTlivt'ty. -': ' ' ./ . ' 

— ^ — scr^aratTng-the-pttrral ity of .a udto-bfocks-into 

• avlif st .gnxjp " of- -audio blocks and; a second 
, group alkjio Diocks and the plurality of video 

bkv:k5 mm a first group of video blocks and a 20 
. ^^r.ctf^ Qfrnin of video blocks; and " ^ ^ 

rf>rf*riirvj with a light beam applied to the 
, of^trai ritu* *tya first group of audio blocks and 
t>:- fif:i ;;rcx.p. of video blocks respectively into 
t'x? aijV; s»Qr\al recording area and the video 25 
rsiQfva! : rt!t cwding area in at least one sector in 
tic rnr^pf aroa 3nd the second group: of audio 
: Ukxh!. dr>."j,tr>o second group of -video blocks 

• fcst-n t'vi^w »n:o the audio signal recording 
artii xr^^ video signal .recording area in at 30 
Wi^it cr^ 54* lot m the outer area. : ^ ^ • 

2. - A rvr-t'^.i * cording to -claim. 1, wherein the 
^* c>*. video signal is a video signal in 
a I S ^ c* a 1/S field, where S is a; natural 35 



3. A r^'-^r-v.i according to claim :i/ wherein the 

\:i t'>e optical disk 'is divided in a 
- ;>»txton. from an .innermost circumfer-: 40 
c-f^ r an outermost ..circumference- of the 
r^^-..>>'.«^^ •^to. a plurality of zones; :aixl' the 
fCxApf-i^^^^ of iJ^>e^ optical disk. iS' divided..-in a ; 
rat^^at*. cv<?c>t<on:. from^ an outermost cireumfer-* 
€?rK:tv.^*t:'^ *an innermost circumference Of the- 4S 
,, ooi<j' art.!* into a plurality of zones, and . ■ * - 
^ ;.,»rt<?fi^n tne recording ^ep records ■ the 
• ;auf>P :*oc. vv3oo blocks - in each- of the first and 
soc^jncj grocps such' that a number of audio 
bkxks focofdod in each audio signal recording 50 
aroa 1; constant and a number of video blocks 
focofcvx3 in each video signal recording area is 
consiani tn each of the plurality of zones in 
m ttnj ruHjr and outer areas. 

4. A rT»c-f»ud <«-L;ufding to . claim 3, substantially 
sati^fyvr^ ttn; .following conditions; 



AiX'+ AoX = A and BiX + BdX = B - ' * ' ^ 

■ where AiX is -a number of audio ■ blocks 
' recorded in ^ach audio signal recording krea 
'and BiX is a number of video blocks recorded 
in each video signal block in a sector in a zone 
'ZiX in the inner area. AoX is a number of audio 
blocks recorded in each audio signall recording 
area and BoX is a number of video *bl6cks 
- recorded in each video' signal block in a sector 
in a zone ZoX in the outer area, A is a number 
of the' plurality of audio blocks divided from the 
specific unit of audio signal, and' B is a nunriber 
of the plurality of video' blocks divided frorin the 
' specific unit of video signal. ^ 

Si A^-method^ccordin g to claim 1. wherein each 

sector of the optical disk has a plurality of 
audio' signal r'ecordihg areas for respectively 
' recording thei'ein a plurality of channels of 
audio signals, and ' 

wherein the dividing step divides ' each 
channel of input specific unit of audio signal of 
a plurality of channels of input specific units of 
' audio signals into a plurality of audio blocks, 
the separating step separates the plurality of 
audio blocks into the' first group and' the "sec- 
ond group.- and the recording step* records 
audio blocks in the first group into a cor- 
' responding one of the plurality of audio signal 
recording areas in a sector in the inner area 
•and audio blocks in the second group into a 
corresponding one of the plurality of audio 
' signal- recording areas in a' sector in the outer 

■ ■ area." • • * . , , - 

6, A mettiod according to clainri" 5, wherein the 
plurality ' of audio signal recording areas in 
eath sector are arranged such that an order of 
the plurality of channels of audio blocks re- 
corded in a sector is the same ih all sectors. 

7. - A method according to claim 1, wherein each 
. sector of the optical disk has a plurality of 

■ video sigiial recording areas for respectively 
• ' recording theirein a plurality of channels of 

■ video' signals, and ■ 

wherein the dividing step divides each 
channel of input specific unit of 'video signal of 
a plurality of channels CA input specific units of 
video signals into a plurality of video ' blocks, 
the separating step separates the plurality of 
video blocks: into the first group and the sec- 
ond' group, and-nhe recording step records 
video blocks in the first group into a cor- 
responding one of the plurality of video signal 
recording areas in a sector in the inner area 
and video blocks in the second group into a 
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corresponding one of the plurality^ of- video 
signal recording areas in a sector in the outer 
• -area. .* • . 

8. A method according to claim 7; wherein the . 5 
plurality, of video signal .recording areas in 

• each sector are arranged suchrthaf an order of 
the . plurality of channels of video- blocks re- 
corded in a sector is the same in all sectors. 

• 10 

9. An optical recording apparatus for recording 

• video signals and audio signals on an optical 
disk having opposite sides at least one of 

• ' which is divided in a radial direction .into an 

inner area closer to a center of the disk and an 75 
outer area closer to an outer circumference of 
-the. disk, each of the inner and .outer- areas 
■ having formed therein spiral or concentric 
tracks each having at' least one sector which 
has an address area having recorded therein 20 
address information identifying the sector, an 
audio signal recording area for recording there- 
in an audio signal and a video signal recording 
area for recording therein a video signal, said 
apparatus comprising: 25 
^ • disk drive means for- rotating the optical 
' disk at a. constant angular velocity; 

a first optical head for accessing a sector 
in the inner area of the optical disk with a 
converged light to record a signal applied 30 
thereto onto the accessed sector; 

a second optical head for accessing, a sec- 
tor in the outer area of the optical disk with a 
converged light to record a signal applied 
thereto onto the accessed sector; . 35 

audio signal encoding means for encoding 
a specific unit of an input audio signal to obtain 
a coded audio data; 

video signal encoding means for encoding 
a specific unit of ah input video signal to obtain 40 
a coded video data; ' 

data distributing rheans for distributing 
each of the coded audio data and the' coded 
video data to- a first group of video data and 
audio data and a second group of audio' data 45 
■ and video data at a specific distribution ratio; 
a first modulating and recording means for 
modulating the 'first group of audio data and 
video data to obtain- a first group of modulated 
- audio data and modulated video datai and for 50 
■* applying the first group of moduliated audio 

* data' and -"^modulated - video data to *the first 
optical- head to -record the modulated audio 
data and the modulated video data in the first 

' group into the audio signal recording area and 55 
the video signal recording area, respectively in 
a sector in the inner area of- the optical disk; 

• and • ■ ■ 



' a -sec6nd modulating and recording means 
for: modulating the .second group of audio data 
- and video data to obtain a second . group of 
modulated audio data and modulated-- video 
data, and for applying , the second- group of 
f . modulated audio data and modulated video 
'^data to the second optical head to record the 
.modulated audio data and the modulated video 
•data in the second group- into the audio signal 
. recording area and the video signal recording 
area, respectively in. a sector in the outer area 
of. the optical disk.. - • 

10. An apparatus according to claim -9, wherein 
said audio signal encoding means divides the 
•specific unit of input audio signal--.into a plural- 

-■ity ^of audio -signal blocks and ^ encodes the 
plurality of audio signal ' blocks to- obtain a 
• plurality of coded audio data blocks, said video 

■ signal encoding means divides the specific unit 
of input video signal into a plurality of video 
signal blocks and encodes the plurality of vid- 

■ -*eo signal blocks to obtain a plurality of coded 
• video data blocks,- and wherein said data dis- 
tributing means distributes each of the plurality 

■ of- coded audio data , blocks and the plurality of 
coded video data blocks to the first ^and. sec- 

- ''ond groups of coded audio data and. coded 
video data:. * . - . . > 

11. An apparatus according to claim 9, wherein 
- -each of the inner area and the outer area of 

the optical disk is divided in a radial- direction 
of the optical disk into a plurality of zones each 
being composed of a specific number of 
tracks, and wherein said' data distributing 
"means^' changes the specific distribution ratio 
zone by zone. • / . . : 

12. An apparatus according to clairrT 9. v/herein 
each' of the' sectoi-s on the optical disk has a 
plurality "of audio signal recording areas; and 

5'. ' wherein said' audid signaPencodinQ' means 
' encodes a - plurality of-'ichanhels '-^of-'lspecific 
units of input audio- signals to'obtaih a'^ plurality 
' of vchannets' of coded ^ audio data; 'Said- data 
distributing means -distributes the. coded = audio 
data in each of the plurality of channels -to two 
groups to obtain a first group of plurality of 
channels of audio data- and a second group of 
pkjrality of channels of audio data/ said first 
' modulating and recording means modulates 
the first group of plurality of channels of audio 
^ - data to obtain a -first group of plurality of chan- 
' nelS: of modulated audio data and applies the 
first group of plurality of channels of modulated 
audio data to the first optical head to' record 
the" plurality of channels of modulated audio 
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. data in: the first .group respectively into the 
' plurality of audio signal recording areas in a 
sector jn the inner .area of the optical diski and 
said . second modulating and recording 'means 
modulates the second group, of plurality of s 
channels of audio data to .obtain, a.. second 
group of plurality .of channels, of modulated 
audio data and applies the second group of 
plurality of channels of modulated audio data 
•to the second optical head to record the. plural- w 
ity of channels of modulated audio data in the 
second group respectively into. .the. plurality of 
audio signal recording areas in a sector in the 
- ' outer area of the optical disk. ■-. 

13^ An . apparatus according to claim 9, .wherein 
~ each ■ o f. the seetors-e n th o op ti^alv^sk-has-a 



• : plurality of video signal recording areas r and 
: wherein said video signal, encoding, jpneans 
encodes .a plurality, of channel? of:- specific 20 
. units input video signals to obtain a.: plurality of 
channels of coded video data, .said ! data- dis- 
tributing, means distributes the- cocjed ovideo 
data in , each of the plurality, of channels to two 
.groups to obtain a first group of plurality of 25 
channels of video data and a secor^d group of 
plurality .of channels of video data, , said . first 
modulating and recording means ^.cnodujates 
the first group of plurality of channels of video 
data to obtain a first group of plurality of chan- 30 
nels of modulated video data and applieg. the- 
, first group of plurality of channels of mod.ujated 
video data to the first optica! head to record 
the plurality of channels .of:. modulate<i^ video 
data in the first group respectively intp the 35 
plurality ,Qf -video, signal recording areag:in a 
. i sector in the innei^iarea of thf optiGal disk.; and 
said second modulating and reQording,n).eans 
modulates the second group of plurality of 
^ channels of videq idata to o.lptaip,,:^:. second 4a 
. .group of- plurality of channels,, of ^rmodtiiated 
. vide^t^rG^te. and appjies :;4he.v§eCQnrt!:gti0up of 
J :plura|ity\or:,ct3jaon^is.oi:^ data 
tQ'ithe:.secOineibQPtical head- to- record -the: plurai- 
. ity: of cfjannels Qf:;.nr?ip.0ulated vid^o data.in the 45. 
;,: sec^d grpup respectively into the plurality of 
• . videQtSigRaj pecordiograr^as in a sector in the 
V. outeti^rea. of the optical disk. - - 

'14. An , apparatus according to claim 9, wherein so 
said nripdulating and recording means includes: 
a counterifor counting clocks of a clock signal 
having a fixed frequency; an area judging 
- means for judging positions of the audio signal 
recording .area and the video sigoal recording 55 
. area in, each sector based on a count output of 
the counter; and a means for controlling re- 
cording in the positions judged by the judging 



-. .> means." t; - ■ • . ■ . ■ 

15. An optical reproducing apparatus for reproduc- 
ing video signals and audio signals recorded 

n on an- .optical:: disk, said optical disk having 
opposite* sides at- least one of which is divided 
in a radial direction into an inner area closer to 
a center of the disk and an outer area closer to 
an outer circumference of the disk, each of the 
inner and outer areas having formed therein 

- spiral or concentric tracks each being divided 
into sectors at specific angular intervals, each 
of the sectors having an address .area having 
recorded therein address information identify- 
ing the sector, an audio signal recording area 
having recorded therein a first group of modu- 
•- lated rnded audi o data and a video signal 



recording area having recorded therein a first 
group of modulated coded video data,: said 
apparatus comprising: . ' 

r. ' disk drive means for rotating the optical 
, disk' at a constant angular velocity; ■ 

- a first optical head for accessing a sector 
: in the inner . area of the optical disk with a 
converged light to reproduce from the acces- 
sed sector the first group of -modulated coded 
audio data and the first group of modulated 
coded video data; : . : 

a second optical head for accessing a sec- 
tor in the outer area of the optica! disk with a 
converged light to reproduce from the acces- 
. sed sector the second group of :modulated 
coded, audio, data and the, second group of 
modulated coded video data; ■ 

a first demodulating means for demodulat- 
: ing the first group of modulated coded audio 
data and the r first group of modulated coded 
video data reproduced by the first optical head 
to obtain a first group of coded audio data and 
r a first group of coded video data; 

a second demodulating means; for de- 
• :modulating the- second group of modulated 
; -. .-coded, audio data arid the second group of 
nriodulated coded video data reproduced by 
/ .the .second opticar head to obtain a second 
gr^Dup of coded audio data and a second group 
. ofrCoded video data; . . • • 

.data combining means for combining the 
first group of coded audio data and.the second 
group of coded audio data to .obtain a com- 
bined coded audio data and for combining the 
first group of coded video .data and iltie second 
group of code^l-. video data to obtain a . com- 
bined coded audio data;. . 

audio decoding means for decoding the 
combined coded audio , data to obtain a repro- 
duced audio signal; and 

video decoding means for decoding the 
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combined coded video data to obtain a repro- 
duced video signal. 

16. An optical recording and reproducing appara- 
tus foi rucoiUiny video signals and audio sig- 5 
nals on an optical disk and for reproducing the 
recorded sppnals fronn the optical disk, said 
optica! disk having opposite sides at least one 
of whi-h IS divided in a radial direction into an 
inner area closer to a center of the disk and an 70 
outer arcci ctoGor to an outer circumference of 
the disk, each of the inner and outer areas 
having t,->#mcc tncrein spiral or concentric 
tracks oacri txung divided into sectors at spe- 
cific aigutai intofvals, each of the sectors hav- 75 
ing an a>itess area having recorded therein 
address 'niofmation identifying the sector, an 
auoio signa) fCKTordtng area for recording there- 
in an at*c.r. s.g-iai and a video signal recording 
area lor T-.-vn.nQ therein a video signal, said 20 
apfiaiatn* rnmpfismg: 

rti^i fiMvf mnans for rotating the optical 
disk at a f f in<!ani angular velocity; 

a tirrt cji'ticai head for accessing a sector 
in the irfHM area of the optical disk v/ith a 25 
corvo*^xi b.^ht to record a signal applied 
the- etc. o-it . tfx^ accessed sector and to repro- 
duce a u ;Tiai i»c^ the accessed sector; 

a sf<iJo 3 cptical head for accessing a sec- 
tor in tfH (..uirrf a/oa of the optical disk with a 30 
corw^^-1 wjftt to record a signal applied 
thceiv lot. tt^- accessed sector and to repro- 
duct: a li^'v^ t».:irT> the accessed sector; 

t'T'cif'nation detecting means for 
dct'Xt^.; h.r^ sKjnats reproduced by the first 35 
arx: m-^ t»cai heads address information 
of nv: w ! accessed by the first and sec- 

OfX3 UCtr..^' hi .«»ls. 

iAA^ A h.^dii control means for moving the 
tifs* im^^ M^i'-ir^ci optical heads to respective 40 
do;*foi 5*.«:tir: t>ased on the address informa- 
tior cui.uni t>y the address information de- 
lect ir*g m»>^* 

slaV M;jaa) encoding means for encoding 
a sf»t« ii< unit of an input audio signal to obtain 45 
ccooO auiku data. 

v»<xx s*^i encoding means for encoding 
a sc>ociiK urvt 01 an input video signal to obtain 
coood vkXx> (lata: 

cUiXa chstritxjting means for distributing 50 
each of ^x; cc<3cd audio data and the coded 
victoo aa:a to a drst group of video data and 
aucio aa:a anc a second group of audio data 
ar>c v».>x> oaia ai a specific distribution ratio; 

a lirbj ffMjOulaiing and recording means for 55 
moJuUiiriy tiic liisl group of audio data and 
vidoo data to obtain a first group of modulated 
auo»o data arx: modulated video data, and for 



applying the first group of modulated audio 
data and. modulated video data to 'the first 
optical: head to. record the modulated audio 
-data and the modulated video data in the first 

*. ' group into, the audio signal recording area and 
the video signal recording .area, respectively in 
a sector in -the inner area of the optical disk; 

: and . 

: ' a* second modulating and recording, means 
for .modulating the ^second group .of audio data 
and video . data to obtain .a second -group of 

. . modulated ' audio data and modulated ^ video 
data., and for applying the second -group of 
modulated . audio -data and .modulated video 
data to the - second optical head to record the 

* modulated audio data and the modulated video 
data in the second group into. the audio=slgnal 
recording area and the video signal: recording 
area, respectively in a sector in the outer area 

" • of the" optical disk; - . - ■ * 

• a..first demodulating means for demodulat- 
ing the. modulated audio data and modulated 

i ■ . video data in the first group reproduced by the 
first optica! head to obtain a ^ first ^ group of 
coded audio data and coded video data; 

a second demodulating means for de- 
modulating the modulated audio data and 
modulated video data in the second group 
reproduced by the second optical head to ob- 
tain a second group of coded audio data and 
coded video data; 

data combining means for combining the 
first group of coded audio data and the second 
group of coded audio data to obtain a com- 
bined coded audio data and for combining the 
first group of coded video data and the second 
group of coded video data to obtain a com- 
bined coded audio data; 

audio decoding means for decoding the 
combined coded audio data to obtain a repro- 
duced audio signal; and 

video decoding means for decoding the 
combined coded video data to obtain a repro- 
duced video signal. 

17. An optical disk having opposite sides at least 
one of which is divided in a radial direction into 
an inner area closer to a center of the disk and 
an outer area closer to an outer circumference 
of the disk, each of the inner and outer areas 
having formed therein spiral or concentric 
tracks each having at least one sector which 
has an address area having recorded therein 
address information identifying the sector, an 
audio signal recording area for recording there- 
in an audio signal and a video signal recording 
area for recording therein a video signal, 
wherein a specific unit of audio signal and a 
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specific ' unit of video signal have been re- 
corded on the .optical disk by -dividing the 
specific unrt of audio signal and the specific 
unit of- video signal into a plurality of- audio 
• blocks and a plurality of video blocks, respec- .5 

. tively, separating the plurality, of audio:- blocks 
- andi.the plurality of video blocks into' a first 
group of audio blocks and video blocks and a 
.• second group of audio blocks and video 
: blocks, and ..recording the' first group of audio io 
■ , .blocks and; video blocks respectively .into the 
audio signal recording- area and- the video sig- 
. • nal recording area in at least one sector in the 
• inner- .area and i the;, second group* of audio 
blocks and .video blocks respectively .into the is 
audio.isignai recording area? and .the video sig- 

nrarrecording area-m-at-least-one^eetoT-4r^-4he 

outer area. • . - ^ 

18. An optical disk according- to- claim.. 17, wherein 20 
• ■ a gap area having, no .signals recorded therein 
is 'provided between each adjacent- two. of the 
address area, the audio signal recording area 
and the video signal recording area- 
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